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PREFACE

The putpose of this neport is to present infornati.on on the flood
hazard along HobbLe creek in the oieinity of spri,ngoille, utah, Reeords
indieate that nesi'dential and agr't cultwal danage oeewred in the sttfiy
atea during snourmelt floods in 1862 and. j.gsz. cloudburet runoff and
other snoumelt floods uruloubtedly occuzved. but d.onagee uere uwecord.ed..
shtdies made fon t|'tis neport shou that floods Lwger thot those of, the
past eouLd occ-ur in the study @ea. Floods on Hobble creek eould, result
frcm snoumelt, eloudbz,usts, or general rainstonns oxe? the uatetshed..
This neport eontsins.infornation on past flood.s, and, naps, profiles, and,
cross seetions that ind.icate the appnoaimate esfunt ard. depth of inun-
dation fron Large floods that ean reasotnbly be eapected. to oeeur in
the futune. For the pu"pose of this neport these flood,s hatse been
deeigna'ted as the rnternediate Regional and- Stand.atd pnojeet FLood.s.

?his neport uas pnepared at the request of the eity of spri,ngntille
and utah county, uith the indorsement of the utah Dtuisi,on of waten
Resowees, uden the eontinuing atthortty prouid.ed. tlte corps of
Engineers in Seetion 206 of the 1960 FLood. ControL Aet @ublie Lau g6-
645)' as onend.ed by the 1966 ad. 1920 Flood, contzol Aets. ft is
i'nten'd.ed that this nepott be usecl by the eity of springville, utah county,
crtd othet flood plain use?e, in ceueloping and using flood plain areas
in auch a uqa that flood hazed,s and. flood, d,ottages ate minimized. rhe
repont prouides a baeie for fwthen sktd,y and, planning fon optirnan uee
and' deoelopmpnt of flood prone a?eas trwotqh zoning and. subdiuision
regalattbns, eonstruction of flood eontyol projects, on by a combination
of these and othep approachee to reduee flood. hazotcls ad flood. d.anage.
Recornnendatiorts on plans for th,e solution of flood pnobleme in the studg
a"ea are not i'ncluded in this report. Neither does it eotend, any Fed.eral



authority ooey zoning o? othen regulati.on of flood plain u.les. fnfon-

wtion contained in this repont uould aleo be useful in pnognans

deaLing uith the eeoLogi.eaL and erili"ownentaL aspeets of the study eea

ard its Land-use role as part of its surrourtd.ings.

TVte assistance and eoopenation of the [J.5. Bweau of ReeLamation,

the tltah State Diuision of Highuays, Utah County, the eitg of Sprtng-

oi,Lle, the SprtnguilLe Hera\d, ard indioiduaLs who direetly or

i,ndireetLy aided in the pneparati,on of this report ee gnatefullg

aekrnuledged.

The eity of Spningoille avtd Utah County u.ri.Ll nake the infonnation

in this report aatlable to aLL interested agenei.es anri irtiitsiduals.

Coyies of the report mtd. infotnation on its use tre atsailable from

that office. The Saenanento Disttiet of the Corps of Erqi'neers ui'LLt

upon reqtest, pz,ovide teehnieal assistance to Loca\ State, and, EederaL,

ageneies in the intetpretation and use of data presented hene'i'n, artd'

uiLL prouide other'auailable data related thereto.

1,L



BACKGROUND I N FORI-,IATI ON

SETTLEMENT

Soon after the l'4ornpn pioneers arrived in Utah in lB47, Brigham

Young sent an exploring party into the regions south of salt Lake city
to look for sltes that could be setfled. The Hobble creek area of
Utah Val ley was chosen as one of these areas, and in September of 1850

several fami I ies esfabl ished a settlement there. Traders orlglnal ly
named the area Hobble Creek but the settlers later changed the name to
Springvi lle. The settlers constructed a fort just north of Hobble
Creek near the present Intersectlon of 200 North and 200 t{est Streets.
Desplte many hardships, the conmunfty flourlshed. Dams and canals h,ere

constructed for lrrlgatlon; the clty grew rapidly; and In lg52 sprlng-
vl I le was Incorporated.

From these early agrlculfural endeavors, the people in Springvi I le
expanded lnto commercial and industrlal activiiles, parfly due to a

scarclty of water. In l85l, d flour mlll was bullf and in subsequent
years rplasses mllls, woolen ml lls, and a sugar factory were started,
Merchandlslng began In the old fort in l15z. since many items had to
be brought to fhe area by h,agon, freightlng and road constructlon became

importanf buslnesses. Wlth the advent of the rallroad in the l870ts,
many freightlng firms turned to railroad constructlon and eventual ly to
hlghway construction. At present, In addlilon to many construcilon
flrms, whose headquarters are located there, springvi I le has a diver-
slfied economy which includes creosote and cast lron plpe manufacturing,
cattle ralslng, and general farmlng. springvl I le ls a growlng resl-
dentlal area, wlth a cultural center, and with the Brlgham young

unlversity, a major educatlonal Insilfution in utah, located just a
fey ml l€s away.



THE STREAM AND ITS VALLEY

Hobble Creek, wiih a dralnage area of approximately 105 square

miles, is one of the tributaries flowing off the western slope of the

Wasatch Mountains into Utah Lake. The basin is bounded by the large

basins of the Provo River on the north and the Spanish Fork River on

the south. Below the canyon mouth, the slope of the well defined

channel ls about 70 feet per mlle. The principal features of the

basin are shown on Plate 1. The study area of thls report comprlses

the f lood plalns of Hobble Creek from l4apleton Drlve near the canyon

nrouth downstream to Interstate Hlghway 15, a dlstance of about six

miles.

ln the lower elevations of the basin, vegetatlon includes elder-

berry, willows, and cottonwood along the stream channel; sparse stands

of sagebrush; and ground cover of native grasses and weeds. 0n the

mountaln slopes, veqetatlon consists of a mixture of sagebrush, decldu-

ous br.ush, and patches of conifers and aSpen. Cl imate rangeS frOm

semiarld In the lower elevatlons to dry-subhumid In the rnountainous

areas above the foothl | | | Ine. Average annual preciplfation in the

basln ls about 27 lnches. Temperatures range from surmer highs of more

than 100 degrees fo winter lows of about 0 degrees in the lower eleva-

tlons, and from summer highs of about 85 degrees to wlnter lows of

about -30 degrees In the headwater regions. Wintertime precipitation

usually occurs as snow in the mountains. During the summer, hlgh Inten-

slty convective-type cloudburst storms thaf may produce lntense but

short duratlon rainfal I can occur.

DEVELOPMENTS IN THE FLOOD PLAIN

The flood plalns wlthin the study area include agricultural, resi-

dential and minor corrmercial development. Highways, city streets, the

Denver and Rio Grande |,lestern, and the Unlon Pacif ic Rallroads cross

the flood plaln. The present populatlon of the Sprlngvl I le area ls

estlmated at 91000 and ls projected to increase to about ll1000 by the

year 1990 based on springvll le chamber of cornmerce data.



FLOOD SITUATION

SOURCES OF DATA AND RECORDS

A stream gage on Hobble creek 4 miles southeast of sprlngvllle
is malntained by the U.S. Geologlcal Survey. Streamflow records from
thls gage have been kept for the periods from .|904 to 19!6 and from
1945 to date. The location of this station is shown on plate l. To
supplement data from this sfation, newspaper accounts and publ ished and
unpubl lshed material were searched for lnformation concerning past
f I oods.

Maps prepared for this report were based on enlargements of u.s.
Geof oglcal Survey 7[ nlnute quadrangle sheets enf iiled tfprovoff fi950
edition) and frspringvllletr (.|948 edition), both photorevlsed to 1969.
structural dafa on bridges and culverts were supplied by the U.s.
Bureau of Reclamatlon and the ufah Dlvision of Hlghways, and supple-
menfed by field invesilgations during the preparatlon of this report.
FLOOD SEASON AND FLOOD CHAMCTERISTICS

cloudburst storms, someilmes lasting several hours, can occur in
the drainage basin fributary to fhe study area anyilme from late sprlng
to early fal l, but generar ry occur durrng the summer. Froodrng from
cloudbursts ls characterlzed by hlgh peak flows, short duratlon of
floodflow, and smal I volume of runoff.

snormelt floods can be expected to occur from fate spring fo early
surmer. Snowmelt floodlng ls characterlzed by marked dlurnal fluctua-
tlon, large volume, and long durailon of f low. prolonged general raln
wll I cause only mlnor floodlng because of Inftltratlon, surface pondlng,
and channel and overbank storage effects. However, a raln storm may
occur conclrrenfly wifh a snowmelt flood causing higher peak flows and
larger volumes of runoff.



FACTORS AFFECTINq FLOODIIIG ANTJ ITS II4PACT

Obstructions to Floodflows - Natural obstructlons to floodflows lnclude

trees, brush, and other vegetation growing along the streambanks In

floodway areas. Durinq floods these obsfructions impede floodflows and

cause backwater condiflons that increase flood heights. Trees and other

debris washed out during these floods are carried downstream and may

collect on bridges and other obstructions, fhus creating a damming effect

and overbank flow. As floodflow Increases, masses of debrls break loose

and a wall of water and debrls surges downstream untll another obstruc-

tion is encountered.

Man-made obstructions to floodflow in the study area consist of a

number of bridges and culverts. Debris col lecflng against a brldge may

increase to the point where its structural capaclty ls exceeded and the

brldge is destroyed, or it may cause water levels to rise to fhe extent

thaf abutments are eroded and the overlylng and approach roadbeds are

damaged.

In general, obstructlons restrfct floodflows and result in over-

bank flows and unpredictable areas to be flooded, destruction of or

damage to bridges and culverts, and, increased veloclties of f low irmedl-

afely downstream. lt ls impossible to predict the degree or location

of fhe accumulation of debris; therefore, for the purposes of this

report, it was necessary to assume that there would be no accumulation

of debris to clog any of the bridge or culvert openlngs. Representatlve

obstructive bridges and culverts In the study area are shov{n in Flgures

l-4. Pertlnent data on obstructlve bridges and culverts are confalned

in Table 2, page 20.



Fi.gure 1 - B"idge at 800 East SLzeet.

Figu.re 2 -



?igure 3 - B?idge at 300 Eat StPeet.

Figarc 4 -



Flood Damage Reductlon Measures

Although there have been no extenslve permanent improvements for
f lood control along Hobble creek, the corps of Englneers cleared fhe
channel after the 1952 f lood. The clearing operation extended from
the canyon nouth to Utah Lake. The adjacent property owners and local
interests have also done work to stabllize the channel In Sprlngvllle.

The U.S. Bureau of Reclamatlon completed a study on lmprovements
for f lood control along Hobble Creek as part of the authorized Central
Utah Project. The improvements considered were channel enlargement,
reservoir storage, and diversion works.

unincorporated areas In the study area are el iglble for flood
insurance as provlded by the National Flood Insurance program. The
program requires Utah County to adopt and enforce lan.d use and control
measures that will gulde future development of land In flood-prone
areas in order fo avoid or reduce future flood damage. However, these
zonlng regulations and other regulatory measures that would permlf
optimum development and use of f lood plaln areas comrensurate wifh
the flood hazard have not yet been lmplemented In the unlncorporated
areas. sprlngvi I le has not adopted regulatory measures relatinq to
flood hazard areas.

0ther Factors and Thelr Impacts
Flood l'larning and forecastlng - The Natlonal oceanlc and Atnros-

pherlc Administrailon (NOAA) malntalns year-round surveirrance of
weather and flood condltions. Flood forecasfs for the sprlngvllle
area are prepared in fhe Rlver Forecast center In salt Lake city, Utah,
and are lssued, along with daily weather forecasts that appry gener-
ally to the Springville viclnlty, by that office fhrough the local news
medla. lt should be noted thaf although intense cloudburst aclvity
in a general region can be forecast, such storms and resultant flooding
ln speclf ic srnalt drainage areas cannot be predlcted accuratery and, rn
any evenf, forecasts would provlde very I lt+le advance warninq.



Flood flghtlng and emergency evacuatlon plans - At the present

tlme, no formal plans for flood flghtlng and emergency evacuatlon of

people and personal property from flood plaln areas have been prepared

by Utah County or the city of Sprlngvi I le. During floods, however,

agencles such as the local pollce force, the sherlfffs offlce, street

crews, and the local clvll defense organizatlon asslst in flood flght-
Ing and evacuatlng people from flood areas.

Storage of floatable materlals ln flood plain areas - The resi-

dential, commerclal, and recreational uses of flood plains in the study

area do not result In the accumulation of slgniflcant anounts of

floatable materials that could be carried away by floodwaters to lodge

on brldges or plug culverts. Agricultural operatlons would result in

the storage of smal I arnounfs of material subject to f loatation, such

as crates or cartons used In harvestlng or packaging operations' This

materlal would cause greater flooding, attendant damage to structures'

lands and bridges.
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PAST FLOODS

SUMIiIARY OF HISTORICAL FLOODS

The study area ls known to have a history of floodlng from Hobble
creek, but I ittle deflniflve data on floods are aval lable. Major and
minor ffoodlng is known to have occurred in 1962, lgzo, lg3l, and 1952.
Large flows also occurred in 1909 and 1916 and floodlng undoubtedly
occurred,. but descriptive data of these floods are not avallable. lt is
recorded, however, that snowrnelt runoff in 1909 was of greater volume
than in 1952 the worst snowmelt flood recorded In the area. During the
1952 tlood, a flow of 1,250 cublc feet per second was recorded at the
Sprlngvi I le gage. The snowmelt flood of May I 862 ls bel ieved to have
been greater than the May 1952 tlood. The lg2o and lgSf floods resutted
from cloudbursts. However, due to the absence of streamflow records for
these years, informailon on the magnltude of f low ls not known.

FLOOD RECORDS

Informatlon on historical floods in the sfudy area ls very llmited
because continuous streamflow records and eyewltness accounts are not
avallable and few contemPorary records exlst. Streamflow measurements
are avai lable only for the May 1952 snowmelt flood. Beginning in 1950,
infonnation on flood events is confained in unpubllshed post flood reports
prepared by the Corps of Englneers. Informatlon on flood events may also
be found In certain pubrications of fhe U.S. Geological surveyrd fo,
records of the peak stages and dlscharges with assoclated frequency
ana I yses.

Zye-olqlty .Geologieal suney Hater supptg pqtens gg4 (rgtt6)
1684 (1966).

See
@td

(a)



FLOOD DESCRIPTIONS

As indicated above, definitive data on the extenf of flooding and

flood damage are limited. Available information on the May-June 1862

flood is contained in the following extract from a centennlal history
ta)of Utah County.'

ItDurlng the winter it snowed and rained alnost incessently,

until the snow was piled up very deep in the mountains,

and even in the valley as late as the first of May. All

the ravines were fl I led with snow, and when the spring

sun began to melt the drifts, the lower lands were sub-

merged, especial ly farms on the creek banks' The lake

rose eight feet, reachlng as far as Dry Creek' About

the middle of June, the flood reached its cl imax and

began to recede, but it was not until July 4th that

the creek could be forded wlth safety ' 
"t

t4ay 1952

Preclpltatlon on the Hobble creek Basin was about 145 percent of

normal in the 1951-1952 season. I n general, the seasonal total was

only 2| inches less than in 1909, the prevlous maximum of record' At

the beginnlng of the snowmelt season, fhe snowpack over the basin was

about 200 percent of norma I and fhe water content of the snow was

greater than any previously known. Runoff from the basln was 260 per-

cent of normal and the peak flow of 1,250 cubic feet per second

occurred on l4ay 4. About 745 acres were flooded, of which about 510

acres were agricultural areas and 35 acres were in the town of Spring-

vl I le. Practical ly al I significant floodlng was in the reach downsfream

f rom the rnouth of the canyon. A very strong f lood f ight in Springvllle

l'lemorf.es That Lit:g - Utah Iluff , et,aL.,
fficm Tron A Brief

Williart F.
t79

Histonu of Senir!a1)il7:?, Utq4' .Don
Cffisoi Co., Springoi'LLe' 7900).

HLA
taken

h)

t0

Catlos



prevenfed much more extensive urban floodlng. Agrlculfural flooding
occurred above and below the tovrn. Due to the steep slope of the
Hobble creek Basln, rnost of the area f looded was subjected to hlgh
velocity f lows with atfendant erosion and debrls damage. The f looded
areas included resldential developments; growing crops; transportatlon,
irrigatlon, and power facllif ies; and municlpal structures and service
facil ities. Flood damage in sprlngville was estimated at $lBl,o0o
(1952 prices). An addltional $174r000 damage occurred between Spring-
vf l le and the nouth of Hobble Creek Cunyon.(o)

Figure - Broolaide eubdiuieion-during 
-t-he ettatmelt flood of

May 7952. (tuooo Dai.Lg Uet-ald pbto.) '

Ectyaeted fron R 1952 Sttatt-Melt Floode .h)
Detci

tot pp. -67.
il

, .., Append,is A,
tmex,



Additlonal
excerpt from a

The Springville

information on the flood is contained in the

newspaper artic t".(o)

Hera'ld, l'lay l, 1952

Rampaging Flood Waters of Hrllh Greek

Bcsrlt in State of Emergency in Springville

Extensive Property Damage Evident Throughout Area
The muddy, flooding waters of old Hobble Creek and the co-

operative fight in which citizens of this city have been engaged to
control the raging stream, flravc] made history in Springville the past

several days. Never before since the settlement of the city has this
pioneer-named [strclrlr] reached such capacity and terrific overflow

of its banks.
Resulting from the record snows of the past winter, the waters

came down with such force and volume lhat a state of emergency

was declared in the city last Thursday and since that time it has been

a round the clock fight to control the water, which rose more than

12 feet.
As the swift-flowing stream,

debris of all kinds, gushed through
cut a new channel the rock walls in many
places which heretofore have held the spring

flow, have been washed away and the banks
of the creek undermined and carried dowrr
stream. Foot bridges on practically every

street have been removed and channels have

been dug by workmen on the sides of the

steet bridges to divert part of the water

which overflowed and endangered cernent

road bridges.
Several thousand acres of land in the

west fields are standing in water' Barns, milk
houses and sheds are filled, those which
have not gone down under the swift-moving
stream. In the east section of the town, farm
land, barns, sheds, chicken coops, orchards,
gardens and homes have been damaged and

iuined, while the flood waters have reached

the middle section, flowing from a break in
the bank below the mouth of the canyon,
down through the Brookside subdivision,
along Fourth South then north to the Stake
Hou-se and to Center Street and several

blocks north and west. Back yards of homes

on the south side of Brookside were filled
with water, while a swift-moving stream

flowed in the back Yards and down the

street near the homes on the north.
So critical became the situation over the

weekend. when the flood water broke the

water line in the southeast section of town,
that wholegle vaccination of townspeople

carrying trees, Poles, lumber and

the city, seemingly determined to
for typhoid was held Sunday and over 2000
people received shots. The water was dllor-
inated as a precautionary measue. A scar-

city of culinary water was declared and
townpeople were asked to refrain from
using it for sprinkling puposes. Due to the
tenseness of the situation and the need for
help, many meetings this week have been

canceled.
Citizens in the east section of towr\ ee

pecially in Brookside, and along Fourth
South. have filled and piled up sandbags

about their homes to hold back the flood
waters. In some homes nearest the creek

banks, sandbags have had little effect.
Big trucks loaded with sand and gavel

have formed a procession to the flooded
areas, constucting dikes high around the

flooding water. Huge pieces of road equip
ment have been rushed to the emergency
scene by Sprinryille contactors, the county
and state and interested citizens and com-
panies outside of town have also assisted.

Throughout the days and nights since

the high water, blasts have been heard along
the creek route as workmen and volunteers
worked frantically to dislodge the fallen
trees from the rushing waters The D' &
R.G. railroad bridge at 4th West could not
take the full flow and swirled away to the

north, flooding new areas east of the tracks.

fol lowi ng

fu) Sim'rlated fton the original.
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Figwe 6 - semsiee stattbn at Main stneet during srlotineLt flood,of May 1952. (prouo Dailg Hem.Ld phbto, )

:&i
f,q.
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Figurc ? - Briitge at 700 tteat Street dtting enowelt flood of I{q 7952'

Figne 8 - B?tdge at Center Street &ring anoumelt flood of W 7952.



FUTURE FLOODS

Although flood produclng storms of the same maqnltude as those
that have occurred in the past could recur ln the future, discusslon
of future floods In fhls report ls llmlted to fhose that have been
deslgnafed as the lntermediate Reglonal and Standard project Floods.
The standard Project Flood would be larger and woutd occur less fre-
quently than the lntermediate Reglonal Flood. A standard projecf
Flood would be a rare event, but could reasonably be expected to
occurr selection of these floods was based on hydrologic computa-
tions, whlch include analysls of avallable records of past f loods, and
conslderatlon of pertlnent meteorologlc and physlographlc cond itions.

During floods, debris col lecting on bridges could decrease their
carrylng capacity and cause greater water depths (backwater effect)
upstream of these structures. since the occurrence and amount of
debrls are Indeterminate factors, only the physlcal characterlstics
of the structures were considered in preparing the maps and other
il lustrations showing the Intermediate Reglonal and Standard project
F loods.. These maps and i I l ustrat lons ref l ect cons ideralon of vege-
tatlon normally existinq in the stream channel and show the backwater
effect of obstructive brldges and the culvert, but do not reflect
Increased water surface erevations that could be caused by debrls
collecting agalnsf bridges, by f uture deposltlon of sllt and gravel
In the stream channer under bridges, or by a debrrs prug in the
cu I vert.

INTERI"IEDIATE REGIONAL FLOOD

The Intermedlate Reglonal Flood is one that could occur about
once In 100 years on the average, arthough rt may occur rn any year.
Its magnltude was determlned from statlstlcal analysls of streamflow
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records, characteristic cl imatic conditions as they relate to snowmelf,

and the runoff characferisfics of the stream basin, taklng into
account losses from infi ltration and other factors. Due to lack of

adequate streamflow and preclpitation data for cloudburst runoff from

the creeks in the study area, a characterisflc convectlve-type storm

isohyetal developed from simllar drainage areas was transposed to the

Hobble Creek drainage area, and the npst crltical area of contrlbution
and the ralnfall over fhat area were found. Peak flows developed for
the Intermedlate Reglonal Flood at selected locatlons ln the study area

are shown in Table 1. A syntheslzed stage hydrograph of the Intermedlate

Reglonal Flood is shown on Plate 2.

STANDARN PROJECT FLOOD

Peak flows for the Standard Project Flood on Hobble Creek were

determined in the same manner as peak flows for the lntermediate

Regional Flood. For the purpose of determlnlng peak cloudburst flows

for the Standard Project Flood, an isohyetal pattern for a Standard
fnl

Project Sformtut was developed and applled in the same manner as des-

crlbed for the Intermedlate Regional Flood. Peak flows derlved for
selected locations on Hobble Creek are shown ln Table l.

TABLE 1

PEAK FLOWS FOR INTERMEDIATE REGIONAL AND

STANDARD PROJECT FLOODS

At

At
A+

Locat I on

canyon rnouth

900 Soufh Streef
2800 South Sfreet

I ntermed i ate
Reoional Flood

c.f.s.
1,95O

1 ,800
1 ,500

Standard
Pro iecf Flood

c.f.s.
4,550

3,800

1 r600

fu) The moat seve?e canbination of meteorologieal conditions ?eae-onablV

eharaeteytstic of tVe geogtaphi,eal regiont eseluding ettranely ree
conbi,natiota
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FREQUENCY

Frequency analyses for Hobble Creek were based on avai lable records

of snowmelt f loodf lows and on synthetlc cloudburst and rain f loods up

to the magnitude of a Standard Project Flood. Because the frequency

curves were obtalned by the use of synthetlc analysls, they should be

regarded as approximate and are to be used wlth caution ln connectlon
wlth any flood plaln use. They show that the 11250 cubic feet per

second f low of Hobble Creek on lvlay 4, 1952, had a frequency of occur-
rence of about once In 50 years on the average.

As previously indlcated, an Intermediate Reglonal Flood has a

frequency of occurrence of about once in 100 years on the averaqe, and

a standard ProJect Flood would occur less frequently than the Inter-
medlate Regional Flood. Alfhough the Standard Project Flood is a rare
event, lt can be reasonably expected to occur In the future. Floods
larger than the Sfandard Project Flood are posslble, but their occur-
rence would be extremely rare.

HAZARDS OF LARGE FLOODS

The amount and extent of damage caused by any flood depends on

the topography of the area flooded, depth and duraflon of flooding,
veloclty of f low, rate of rise, and developments in the f lood plaln.
An occurrence of the lntermediate Regional or Standard Project Flood
on Hobble Creek In the study area at the present time would result In
inundation of resfdential and I lght commerclal areas; damage to roads,
streets, and publ ic uti I ities; and damages to aqricu lturar land and

appurtenant improvements. Floodwater flowlng at hlgh velocity and

carrylng floating debrls could create conditlons hazardous fo persons
and vehlcles attemptlng to cross flooded areas. In general, flood-
water J or more feet deep and flowlng at a velocity of i or more feet
per second could easily sweep a person off his feet, thus creating
deflnlte danger of injury or drownlng. Rapidly rising and swlffly
flowlng floodwater may trap persons In homes that are ultimately
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destroyed, or in vehicles that are ultimately submerged. Sewage,

garbage, and other orltanic materla I carried or deposited by f lood-

water could create health hazards. lsolation of areas by floodwater

could also create hazards in terms of medical, flre, or law enforce-
ment emergencies.

FLOODED AREAS ANN FLOOD DAMAGES

The areas along Hobble Creek that would be flooded by the Standard

Project Flood are shown on Plate 5, which ls also an index map to rnore

detalled maps showing fhe areas that would be inundated by fhe Inter-
medlafe Reglonal and Standard Project Floods (Plates 4 and 5). As may

be seen from these plates, the upper study area, between the bluffs
downstream from the canyon mouth, ls lnundated by floodwater. This

area is devoted primarl ly to orchards and the agrlcultural productlon

of corn, wheat, sugar beets, alfalfa, and hay. Near the upstream clty
I imit, floodwaters begin to disperse and inundate by sheetflow agri-
cultural and resldential lands. |rllthin the clty limlfs, runoff

contlnues to sDread in fhe form of sheetflow. Along the channel in

the city, floodwaters continually spill out of fhe channel and move

northerly to flood by sheetflow roads and residences. From the western

edge of fhe city to the downstream llmit of the study, floodwaters back

up and spread out on the uphlll side of barriers such as road and rail-
road embankments. Thls area includes pastureland, cropland, and a mo-

bile home park. The area that would be flooded by an lntermedlate

Regional Flood conrprises about l160 acres of which 880 acres are urban.

Floodwater could cause the loss of utillties, thus contrlbutlng to
personal discornfort as wel l as causing temporary cessation of conmerclal

actlvities. Dependlng on the depth and duration of Inundatlon, the cost

of emergency relief to the community and the loss of individual and

regional income could be extenslve. Traffic may be disrupted, schools

closed, and sales and services discontlnued. In communlties dependent

on agrlculture, field crops and fields prepared for plantlng could be

Inundated, causing partial or complete loss of productivity. Costs of
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cleanup and repalr and restoration of homes, roads, brldges, and pub-

lic uti litles could have a great lmpact on individual and communlty

f I nanc ia I resourceso -

Due fo fhe wider flood plaln, greater depth of flooding, and

higher veloclty of flow durlng a Standard Project Flood, damage would

be greater than durlng an lntermediate Reglonal Flood. Plates 6-9 show

water surface proflles of the Intermediate Reglonal and Standard Project
Floods. Depth of flow in the channel can be estimafed from these illu-
stratlons. Typical cross sections of the f lood plain at selected
locations, together wlth the water surface elevafion and lateral
extent of fhe lntermedlate Reqlonal and standard project Floods, are
shown on Plate 10.

OBSTRUCTIONS

All of the brldges, except one, and the culvert are obstructive
to floodflows. Pertinent data on these structures are contalned in
Tabfe 2, page 20. As may be seen from Plafes 6-9, fhe effect of
obstructions ls to roise the water surface elevaflon upstream. 0bstruc-
tive brldges are especlal ly susceptible to structural damage from the
forces of floodwater and floating debrls.
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TABLE 2

OBSTRUCTIVE BRIDGES ACROSS HOBBLE CREEK

Elevations(a)

ldenflficatio.n
2800 South St.
U.P. Rallroad

750 East St.
I 1 50 East St.
D&RGW Rai I road

400 West St.
200 ft/est St.
100 West St.
Mai n Street
Center St.

100 Easf St.
200 East St.

500 East St.
200 South St.
400 East St.
400 South St.
7oo East st.(u)
800 East St.

900 South St.
1000 North St.

Farm Bridge

Locat i on
ft)

.20

.78
an

1.36

1.99

2.00

2.27

2.38

2.r1

2.55

2.67

2.7 6

2,90

2.93

3.04

3,23

3.54

3.63

4.04

4.84

5.66

Sfream-
bed

4491

4498

4498

451 4

4539

4540

4551

4556

4562

4564

457 1

4575

4582

4583

4587

4598

4615

4622

4644

4693

4751

Top of
Under-

clearance

4497

4504

4503

4519

4543

4546

4557

4561

457 1

457 1

4578

458l

4589

4591

4595

4604

4621

4628

4653

4707

4758

Road-
way
(c)

I nter-
med I ate
Reg iona I

Flood
G)
4499

4506

4506

4521

4545

4546

4558

4563

4573

457 4

4580

4584

4591

4592

4599

4606

4625

4632

4659

4706

4762

Standard
Project

Flood
G)
4500

4507

4507

4522

4546

4547

4559

4564

457 4

4575

4581

4586

4593

4595

4600

4607

4627

6434

4660

4712

4763

4498

45 t0

4505

4520

4547

4547

4558

4563

457 4

457 4

4580

4583

4590

4592

4598

4605

4624

4629

4658

47 10

47 63

(d ALL eletsatione ate nomd.ed. to reuest foot, mean aea Leoel datt'tm'

al Distance i.n mtles upstrean fron Intels,tate Hi,glu'ny 15.

f c) Hi.ghest road surfaee eletsati'on on bn'i'dge'
G) Ai upstreatn faee of bridge.
(e) Culoent.
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VELOCITIES OF FL()l^l

During an Intermediate Reglonal Flood, velocities of f low in the
main channel at the upper reach of the study area would be 5 to B feet
per second. Water flowlng at a rate of B feet per second or greater
wlll cause severe channel eroslon and is capable of transporting large
rocks. Veloclfies of 6 to B feet per second could erode flll around

br ldge abutr,nents. I n the lower reach, the ve loc lt les wou I d d rop,
averaging 5 to 5 feef per second. Overbank flow would average 1 io 3

feet per second. Vrlater f lowing at 2 feeal per second or less will
deposlt debrls and sllt. lt ls expected that veloclty of flow during
a Sfandard Project Flood would be slightly hloher than durlnq an Inter-
mediate Reglona I Flood.

RATES OF RISE AND DURATION OF FLOODING

Infense rainfal I from cloudburst storms centered over the drainage
basin rapldly collects as runoff thaf reaches the study area soon after
the beginning of storms. The Hobble Creek channel is well deflned, but
has a smalI carrying capacity. consequenfly, f lows f rom the f lood
producing storms of infense ralnfal I quickly rise to channel capacity
and spread overland. The largest cloudburst storms last only for a few

hours and produce relatlvely small volumes of runof f and short durailons
of overbank flow. snowmelt runoff has a slow rate of rise, but the
large volume can susialn overbank flow for an extended perlod of tlme,
often for many days. The maxlmum rate, helcht, and time of rlse and the
duration above flood stage for the Intermedlate Regional and Standard
Project Floods are given In Table 3, page 22. A synthetlzed stage
hydrograph of an Intermedlate Reglonal Flooo ls shown on plate z.
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TABLE 5

RATES OF RISE AND DURATIOI! OF FLOODING

Maxlmum Heiqht Time Duration
Rate of of t^t of,,t AboveFrood #H',E##
HOBBLE CREEK AT TIILE 3.I7

Intermedlate Reqlonal 0.3 0.9 7 33

Standard Project 0.7 1.9 9 48

h) Flood stage to nast;m.ott flood Leuel.
b) Tine perLod eonesWndirq to height of ri'se.

PHOTOGRAPHS, FUTURE FLOOD HEIGHTS

The levels that the Intermediate Regional and Standard Project

Floods are exDected to reach at selected locaflons in the study area

are Indicated in the fol lowlng photoqraphs.
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Figzne 9 - htktre flood heights at 5200 Eaet Stveet.



Figute 70- Fttktre flood heights at intersection of
400 Eaet Street and Buekley Aoetane.
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Figune 71 - Futtpe llood heights at
near 400 ltrorth and 400

Green Aeye Estates
l,lest Styeets.

25



GLOSSARY

Backwater Effect. The rise in surface elevation of flowing wafer
upstream from and as a result of an obstruction to flow.

Cloudburst. A sudden and extremely heavy downpour of rain that is
smal I in areal extent; of short duration; and may be accompanied by
I ightning, thunder, and strong gusts of wlnd.

Flood. An overflow of water onto lands used or usable by man and
not normal ly covered by water. Floods have two essential character-
istics: The inundation of land is temporary; and the land is adjacent
to and inundated by overflow from a river, sfream, lake, or ocean.

Normally, a rrf loodrt is considered as any temporary rise in streanr
flow or stage (but not the ponding of surface water) that results In
significant adverse effects in the vicinity. Adverse effects may include
damages from overflow of land areas, temporary backwater effects in
sewers and local drainage channels, creation of unsanitary conditions
or other unfavorable situafions by deposition of maferials coincidenf
with increased streamflow, and other problems.

Flood Peak. The maximum instantaneous discharge of a tlood at a
given location. lt usually occurs at or near the time of the f lood
crest, the maximum stage or elevation reached by the floodflow.

Flood Plain. The relatively flat lowlands adjoining a river,
stream, watercourse, ocean, or ,lake, which have been or may be covered
by floodwater.

Flood Profile. A graph showing the relationship of water surface
elevation to location, the latter generai ly expressed as distance above
mouth for a stream of water flowing in an open channel. lt is general ly
drawn to show surface elevation for the crest of a specific flood, but
may be prepared for conditions af a given time or stage.

Flood Stage. The elevation at which overf low of ,the natural banks
of a stream or body of water begins in the reach or area in which the
elevafion is measured.

Floodway. The channel of the sfream and fhat portlon of the flood
plain thaf would be used to carry floodflows.

Intermediate Regional Flood. A flood having an average frequency
of occurrence in the order of once in 100 years although the flood may
occur in any year.

Sheetflow. Broad, shallow overland f loodf lows generally varying
from a few inches to not npre than 2 feet deep.
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Standard Project Flood. The flood that may be expecfed from the
most severe combination of mefeorological and hydrological conditions
that are considered reasonably characteristic of the geographical area
in which the drainage basin is located, excluding extremely rare corr
binations.

Storm Isohyetal. Patfern or map of a storm as represented by lines
(isohyets) connecting points having equal anounts of precipitafion for
any specific period.
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NOTES

Hydrogroph neor mile 3.12.

Hydrogroph bosed on compuled doto.

Snowmell floods moy losl for mony doys
os indicoted on loble 3.
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